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 Background: An accurate and valid caries prevention policy is absent in Zhejiang because of insufficient data. Therefore, the 
aim of this study was to investigate oral health status and related risk factors in 12- to 14-year-old students 
in Zhejiang, China.

 Material/Methods: Using multi-stage, stratified, random sampling, we recruited a total of 4860 students aged 12 to 14 years old 
from 6 regions in Zhejiang in this cross-sectional study. Dental caries was measured using the Decayed, Missing 
and Filled Teeth (DMFT) index and the Significant Caries Index (SiC). Information concerning family background 
and relevant behaviors was collected in a structured questionnaire. Logistic regression analysis was used to 
study risk factors related to dental caries.

 Results: The overall prevalence of dental caries was 44% and the mean DMFT and SiC scores were 1.14 and 3.11, re-
spectively. Female students had a higher level of dental caries than male students (P<0.01). The annual increase 
in caries prevalence was 3% with increasing age, and the DMFT score was 0.15. The results of logistic regres-
sion analysis showed that female sex, older age, snacks consumption once or more per day, fair or poor self-
assessment of dental health, toothache experience, and dental visits were the most significant risk factors for 
dental caries, with odds ratios ranging from 1.24 to 2.25 (P<0.01).

 Conclusions: The prevalence of dental caries in 12- to 14-year-old students in Zhejiang was low, with a tendency to increase 
compared with previous oral surveys. Female sex, older age, increased sugar intake, poor oral health self-as-
sessment, and bad dental experience were the most important factors increasing dental caries risks.
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Background

Dental caries is a highly prevalent chronic and cumulative dis-
ease, which affects 60% to 90% of school children and many 
adults worldwide [1]. If left untreated, dental caries can cause 
severe pain and infection [2], which affects children’s school 
attendance and performance [3], as well as quality of life [4,5]. 
However, dental treatment for oral diseases is extremely cost-
ly and can be a major socioeconomic burden on individuals 
and health care systems [6].

Dental caries is a dynamic disease process of tooth destruc-
tion [2]. The eventual outcome of caries is determined by the 
balance between demineralization and remineralization, which 
are carried out in the interface between tooth hard tissue and 
the oral environment [7]. Pathological factors cause tooth de-
cay, while protective factors (including fluoride use, healthy 
diet, good oral habits, and pit and fissure sealing) inhibit or 
even reverse demineralization. This means that dental caries 
is a preventable disease [8].

Although the global level of dental caries in children has de-
clined significantly over the last 30 years, great variations in 
the prevalence of caries exist between and within popula-
tions [9]. Some epidemiological data concerning dental car-
ies status in Zhejiang were mentioned in the national-level 
Chinese Oral Survey [10], but these data are insufficient to 
serve as baseline data for oral health at the provincial level. 
In the past decade, Zhejiang province experienced an aver-
age annual economic growth rate as high as 11.5%. Such rap-
id socioeconomic changes resulted in a remarkable influence 
on lifestyle and oral health.

Therefore, updated and detailed information on oral health sta-
tus and related risk factors is essential to local government in 
developing realistic and effective policies for disease preven-
tion and care health. A cross-sectional oral survey and ques-
tionnaire survey were performed between December 2015 
and June 2016 to investigate oral health and related risk fac-
tors among 12- to 14-year-old students in Zhejiang province.

Material and Methods

Ethical considerations

The Oral Health Survey scheme in Zhejiang was approved by the 
Stomatological Ethics Committee of the Chinese Stomatological 
Association and the Ethics Committee of Stomatology Hospital 
Affiliated to Zhejiang University School of Medicine (No. 
2014-003).

Sampling

The following formula was used to calculate the required sam-
ple size:

Where n is the sample size; deff is the design effect set as 4.5; 
p is the dental caries prevalence (28.9% as reported by the 
Third National Oral Survey); µ is the level of confidence; and 
e is the margin of error. The non-response rate was 5%. Based 
on this estimation, the final sample size of 12- to 14-year-old 
students was 4485.

This cross-sectional study was included in the Fourth National 
Oral Health Survey in China from 2015 to 2016, in which 
Zhejiang was one of the sampling provinces. Multi-stage, strat-
ified, random sampling was used to select participants who 
were representative of the province’s population.

In the first stage, 3 districts and 3 counties, all in Zhejiang, 
were randomly selected by the probability-proportional-to-size 
sampling (PPS) using the varied population sizes method. In 
the second stage, 3 junior middle schools in each district or 
county were randomly selected using the PPS method. In the 
last stage, 270 students between 12 and 14 years old were 
recruited from each school, using a quota sampling method. 
There were 4860 students in the final sample.

Eligibility criteria of the participants were: 1. Attending school 
on the day of the oral survey; 2. Age between 12 and 14 
years; 3. Informed consent obtained from each student and 
their parents.

Clinical examination

All students received a clinical assessment according to 
the methods and criteria provided by the WHO Oral Health 
Surveys [11]. In the general information section, the following 
information was recorded: ID, name, sex, date of birth, census 
register (urban or rural), and ethnic group. Oral examinations 
were performed by 3 trained and calibrated dentists, and an-
other 3 dentists recorded the results. The examination was per-
formed in a mobile dental chair under a portable light using 
disposable plane mouth mirrors and Community Periodontal 
Index (CPI) probes, with the participants in a supine position.

Dental caries status was evaluated through use of the follow-
ing indexes: Decayed Teeth (DT); Missing Teeth (MT); Filled 
Teeth (FT); and Decayed, Missing due to caries, and Filled 
Teeth (DMFT). Dental injury, pit and fissure sealing, gingival 
bleeding, and calculus after probing were scored as “1=pres-
ent” or “0=absent” by assessing all the permanent teeth. The 
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percentage of students with DMFT >0 was used as the preva-
lence of dental caries. Moreover, the Significant Caries Index 
(SiC) was calculated as the mean DMFT for the one-third of 
students with the highest caries scores [12].

Questionnaire survey

All participants were asked to complete a structured question-
naire after the clinical examination. The questionnaire covered 
family background (single child or not, parents’ education lev-
el); oral behavior (tooth brushing, fluoride toothpaste or den-
tal floss usage); knowledge, attitude, and dietary habits relat-
ed to oral health; dental experience (toothache, dental injury, 
dental visit); and self-assessment of general health and oral 
health. The dental knowledge survey consisted of 8 questions, 
with a “yes or no” answer: a. “Is gum bleedings normal when 
brushing teeth?”; b. “Is gum infection caused by bacteria?”; c. 
“Is Brushing the teeth useless in preventing gum infection?”; 
d. Are dental caries caused by bacteria?”; e. “Are dental car-
ies caused by sugar?”; f. “Is fluoride useless for tooth protec-
tion?”; g. “Does pit and fissure sealant protect the teeth?”; 
and h. “Is general health influenced by oral diseases?”. Oral 
health attitude was evaluated through 4 statements on the 
importance of oral health in the quality of life, the necessi-
ty of regular dental inspection, heredity of tooth quality, and 
the importance of individual effort in dental protection. Dental 
knowledge and attitude scores were computed by counting 
the total number of correct or positive replies.

Quality control

Before the survey, 3 examiners were trained in theoretical and 
clinical knowledge by a standard examiner. Then, each exam-
iner was calibrated with the standard examiner and the oth-
er examiner by assessing 15 students, until the Kappa values 
used to determine inter-examiner reproducibility were >0.85. 
Additionally, 5% of the samples were randomly re-examined 
for an oral survey of each school, and the Kappa values were 
recorded to monitor inter-examiner reproducibility.

Statistical analysis

All data were statistically analyzed using SPSS Statistics Version 
20.0 (IBM Corporation, Armonk, NY). Chi-square analyses were 
performed to assess the differences among different groups 
in the prevalence of dental caries experience, filling rate, pit 
and fissure sealing, dental injury, gingival bleeding on prob-
ing, and calculus rate. The comparison of the mean DT, MT, 
FT, DMFT, and SiC scores between different groups were test-
ed by Mann-Whitney U tests or Kruskal-Wallis one-way anal-
ysis, since these caries scores were not normally distributed. 
The association between dental caries prevalence and caries 
risk factors were examined through logistic regression anal-
ysis. The results of analysis are expressed in odds ratio (OR) 
and 95% confidence interval (CI). Values of P<0.05 were con-
sidered statistically significant in all tests.

N 
(%)

Preva-
lence 
(%)

DT MT FT
DMFT 
(SD)

SiC 
(SD)

Filling 
rate (%)

Pit and 
fissure 
sealing 

(%)

Tooth 
injure 
(%)

Gum 
bleeding 

(%)

Calculus 
(%)

Total 4815 (100) 44.0 0.75 0.01 0.38 1.14 (1.90) 3.11 (2.19) 33.6 11.1 3.4 23.1 28.1

Gender

 Male 2397 (49.8) 38.0** 0.63** 0.01 0.24** 0.88 (1.57)** 2.49 (1.82)** 27.3** 10.6 4.4** 25.4** 32.0**

 Female 2418 (50.2) 50.0 0.87 0.01 0.52 1.41 (2.16) 3.72 (2.35) 37.5 11.6 2.5 20.7 24.2

Residence location

 Urban 1395 (29.0) 43.9 0.61** 0.01 0.47** 1.09 (1.76) 2.95 (1.95) 43.3** 23.1** 3.9 19.9** 25.9**

 Rural 3420 (71.0) 44.1 0.81 0.01 0.35 1.17 (1.96) 3.17 (2.28) 30 6.2 3.2 24.3 29.0

Age

 12-year-old 1433 (29.8) 40.9 0.66* 0.01 0.32 0.98 (1.71)* 2.73 (2.01)** 32.8 10.3 4.3 21.1 23.7

 13-year-old 1696 (35.2) 43.9 0.76 0.01 0.37 1.14 (1.86)* 3.10 (2.09)** 32.8 12.3 3.2 22.8 26.5**

 14-year-old 1686 (35.0) 46.9** 0.83** 0.01 0.44 1.28 (2.08)** 3.44 (2.38)** 35.0 10.6 2.9* 25.0* 33.3**

Table 1. Prevalence of oral diseases and dental caries scores in different groups classified by gender, residence location and ages.

* P<0.05, ** P<0.01: male compared with female, urban compared with rural, 12-year-old compared with 13-year-old, 13-year-old 
compared with 14-year-old and 14-year-old compared with 12-year-old, respectively.
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Results

A total of 4815 students aged 12 to 14 years old were inves-
tigated in this study, with a response rate of 99.1%. The reli-
ability of oral health status as measured by Kappa statistics 
ranged from 0.87 to 0.96. The overall prevalence of dental car-
ies was 44%, and the mean DMFT and SiC were 1.14 and 3.11, 
respectively. The prevalence of oral diseases and dental caries 
scores was evaluated in different groups divided by sex, resi-
dence location, and age (Table 1).

Female students showed a significantly higher DT, FT, DMFT 
scores, prevalence of dental caries, and filling rate (P<0.01) 
compared to male students. On the contrary, boys had a high-
er prevalence of dental injury, gingival bleeding, and calculus 
(P<0.01) (Figure 1).

Differences between different residence locations were found 
regarding DT, FT scores, filling rate, pit and fissure sealing rate, 

and prevalence of gingival bleeding (P<0.01). However, DMFT, 
SiC scores, prevalence of dental caries, and calculus showed 
no differences between urban and rural students (Figure 2).

DMFT, SiC scores, prevalence of dental caries, calculus (P<0.01) 
and gingival bleeding (P<0.05) increased with increasing age. 
The 14-year-old students had the highest prevalence of den-
tal caries (46.9%), gingival bleeding (25.0%), calculus (33.3%), 
the top DMFT (1.28) and SiC scores (3.44), compared with the 
rest of the students (Figure 3).

There were 4700 students involved in the questionnaire survey, 
which corresponds to a response rate of 97.6%. Table 2 shows 
the risk factors associated with dental caries status. Students 
who brushed their teeth twice or more per day, or who con-
sumed snacks (P<0.01) or drinks containing sugar (P<0.05) once 
or more per day, had a higher prevalence of dental caries and 
higher DMFT scores. The participants with a good self-assess-
ment of general health or oral health showed a lower prev-
alence of dental caries and had lower DMFT scores (P<0.01), 
compared to those with fair or poor self-assessments. Students 
who experienced toothache, visited the dentist, and underwent 
dental treatment in the previous 12 months (P<0.01) had a 
higher level of dental caries status.

Table 3 shows the results of analysis using a backward logistic 
regression model to analyze the association between the prev-
alence of dental caries and related risk factors. Six risk factors 
were present in the final results: female sex, older age, snacks 
eaten once or more per day, fair or poor self-assessment den-
tal health, toothache, and dental visit experience, and these 
were the most important risk factors for dental caries, with 
ORs ranging from 1.24 to 2.25 (P<0.01).
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Figure 1.  Dental caries scores and oral diseases prevalence by 
sex (** P<0.01).
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Figure 3.  Dental caries scores and oral diseases prevalence 
in 12- to 14-year-old students. (* P<0.05, ** P<0.01: 
12-year-olds compared with 13-year-olds, 13-year-
olds compared with 14-year-olds, and 14-year-olds 
compared with 12-year-olds.)
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Figure 2.  Dental caries scores and oral diseases prevalence in 
different resident locations (** P<0.01).

3673
Indexed in: [Current Contents/Clinical Medicine] [SCI Expanded] [ISI Alerting System]  
[ISI Journals Master List] [Index Medicus/MEDLINE] [EMBASE/Excerpta Medica]  
[Chemical Abstracts/CAS]

Hu J. et al.: 
Dental caries status in Zhejiang
© Med Sci Monit, 2018; 24: 3670-3678

CLINICAL RESEARCH

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)



N (%) % DMFT >0 P DMFT (SD) P

Single child 0.262 0.262

 Yes  2113 (45) 43.4  1.12 (1.86)

 No  2587 (55) 45.1  1.19 (1.96)

Father’s education 0.674 0.512

 £9 year’s education  2774 (59) 44.4  1.14 (1.87)

 >9year’s education  1176 (25) 43.5  1.13 (1.92)

 Unknown  750 (16) 45.6  1.26 (2.09)

Mother’s education 0.561 0.451

 £9 year’s education  2977 (63.3) 43.9  1.13 (1.85)

 >9year’s education  986 (21) 44.3  1.13 (1.90)

 Unknown  737 (15.7) 46.1  1.28 (2.19)

Tooth brushing frequency 0.000 0.000

 Twice or more per day  1935 (41.2) 46.7  1.28 (2.05)

 Once per day  1909 (40.6) 40.5  0.99 (1.76)

 Seldom or never  856 (18.2) 47.7  1.25 (1.92)

Use of fluoride toothpaste 0.324 0.287

 Yes  205 (5.1) 48.3  1.33 (2.22)

 No  119 (3.0) 40.3  0.98 (1.64)

 Unknown  3689 (91.9) 43.8  1.14 (1.90)

Use of dental floss 0.212 0.084

 Yes  410 (8.7) 47.3  1.32 (2.08)

 No  4290 (91.3) 44.1  1.14 (1.90)

Snack frequency 0.000 0.000

 Less than once per day  2979 (63.4) 41.6  1.06 (1.85)

 Once or more per day  1721 (36.6) 49.2  1.33 (2.02)

Soft drink frequency 0.604 0.361

 Less than once per day  3781 (80.4) 44.2  1.15 (1.92)

 Once or more per day  919 (19.6) 45.2  1.2 (1.91)

Milk, tea, coffee with sugar 0.048 0.010

 Less than once per day  3071 (65.3) 43.3  1.11 (1.90)

 Once or more per day  1629 (34.7) 46.3  1.24 (1.95)

Smoke 0.106 0.180

 Yes  77 (1.6) 35.1  0.87 (1.41)

 No  4623 (98.4) 44.5  1.16 (1.92)

Table 2. Prevalence of dental caries and DMFT scores associated risk factors according to the questionnaire.
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Discussion

Oral health is an indispensable component of general health 
and is considered a determinant of good quality of life [13]. 
Dental caries is the most prevalent oral problem, affecting 
more than 2.4 billion people globally in 2010 [14]. In addition, 

according to the WHO report, dental caries is the fourth most 
expensive chronic disease to treat [15].

In most developed countries, the level of dental caries has de-
clined over the past 20 years or so. In contrast, in many de-
veloping countries, the prevalence of dental caries has been 

Table 2 continued. Prevalence of dental caries and DMFT scores associated risk factors according to the questionnaire.

N (%) % DMFT >0 P DMFT (SD) P

Health self-assessment 0.000 0.000

 Good  2918 (62.1) 42.0  1.06 (1.76)

 Fair or poor  1782 (37.9) 48.3  1.32 (2.13)

Tooth status self-assessment 0.000 0.000

 Good  1637 (34.8) 34.2  0.75 (1.41)

 Fair or poor  3063 (65.2) 49.8  1.37 (2.11)

Tooth injury 0.517 0.672

 Yes  727 (15.5) 44.6  1.23 (2.11)

 No  2617 (55.7) 43.7  1.12 (1.84)

 Unknown  1356 (28.9) 45.6  1.18 (1.95)

Toothache in the previous 1 year 0.000 0.000

 Yes  2546 (54.2) 52.2  1.48 (2.19)

 No  1613 (34.3) 33.8  0.73 (1.37)

 Unknown  541 (11.5) 38.8  0.91 (1.59)

Visit to dentist 0.000 0.000

 Yes  3112 (66.2) 51.2  1.42 (2.12)

 No  1588 (33.8) 30.9  0.64 (1.29)

Reason for dental visit 0.000 0.000

 Dental treatment  765 (56.5) 65.9  2.18 (2.63)

 Consult  271 (20) 50.9  1.24 (1.82)

 Preventive treatment  130 (9.6) 36.2  0.97 (2.260

 Unknown  187 (13.8) 41.7  1.22 (2.00)

Dental knowledge 0.333 0.752

 Score >4  2377 (50.6) 43.7  1.14 (1.88)

 Score £4  2323 (49.4) 45.1  1.17 (1.95)

Dental attitude 0.090 0.021

 Score =4  3064 (65.2) 45.3  1.21 (1.97)

 Score <4  1636 (34.8) 42.7  1.05 (1.81)
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increasing in recent years [1]. This is largely due to increased 
consumption of sugars and insufficient exposure to fluorides. 
China is the most populous and rapidly developing country in 
the world, but despite that, distinctions in economic status, 
culture, education, and diet are remarkable among different 
regions in China. Thus, the prevalence of oral diseases differs 
widely from one province to another.

Located in eastern China, Zhejiang is a relatively prosperous 
region compared to western and central China. By the end of 
2016, the per capita GDP of Zhejiang surpassed $12 000 USD, 
meaning that the economic development of Zhejiang places 
it in the Upper-Middle Income level according to World Bank 
criteria. This rapid growth has changed lifestyles, and more 
and more cariogenic foods and drinks are consumed as a re-
sult, making sugar the highest dietary risk factor for the de-
velopment of dental caries [16].

The outcome of this oral survey showed that DMFT in 12- to 
14-year-old students in Zhejiang was very low (<1.2) accord-
ing to the WHO dental caries severity criteria [11]. However, 
SiC scores (3.11) were in the moderate range (2.7–4.4), mean-
ing that one-third of students have relatively high degree of 
caries experience. From the 1st Chinese National Oral Survey 
in 1983 to the 2nd Chinese National Oral Survey in 1995, the 
DMFT of Zhejiang’s 12-year-old students declined from 1.44 
to 1.29 [10], and from the 2nd Chinese National Oral Survey 
in 1995 to the 3rd Chinese National Oral Survey in 2005, the 
DMFT decreased from 1.29 to 0.83 [17]. However, the results 
of this oral survey show an increasing trend of dental caries, 
from 39.3% to 40.9% prevalence and 0.83 to 0.98 DMFT, in 
the past decade.

Female students have relatively higher caries scores, caries prev-
alence, and filling rates than male students, although boys had 

worse oral hygiene. A possible explanation could be girls’ pref-
erence for cariogenic foods, in addition to earlier tooth erup-
tion in girls compared to boys [18], thus exposing their teeth 
to a cariogenic oral environment for a longer time than boys. 
Moreover, females pay more attention to oral health care [19] 
and actively pursue dental treatment, which was reflected in a 
higher FT score and filling rate. A similar gender difference in 
dental caries was found in the USA [20] and in other provinc-
es of China [21,22], but a report from north India showed the 
opposite result, which might be mostly due to the inequality 
of men and women in social and economic status.

Although no significant difference in DMFT score and caries 
prevalence was found between urban and rural students, ur-
ban students have a higher FT score and filling rate than ru-
ral students. Medical resources in China are unevenly distrib-
uted between urban and rural areas. In 2014, the number of 
health professionals was 5.56 per 1000 population in China, 
which was higher in urban areas (9.70/1000) than in rural ar-
eas (3.77/1000). More than 90% of dental hospitals and pre-
vention institutions were built at the provincial and municipal 
levels [23]. Therefore, urban students have more opportunities 
to receive appropriate oral health education, access to dental 
care, and benefit from the oral health care system.

As age increases, dental caries incidence and DMFT scores 
clearly increase. The level of annual increase was 3% for preva-
lence and 0.15 for DMFT from 12- to 14-year-olds in our study 
population. A prospective 15-year cohort study concluded that 
both the incidences of new caries lesions and the rate of le-
sion progression were higher during adolescence than during 
young adulthood [24]. Clinical data show that the newly erupt-
ed teeth are most vulnerable to dental caries in the first 2–4 
years, especially the first permanent molar [25], thus poten-
tially explaining why the students’ teeth in the adolescence 

B P OR
95% CI for OR

Lower Upper

Gender (Female) 0.44 0.000 1.55 1.37 1.75

Age 0.000

 13-year-old 0.13 0.102 1.14 0.98 1.32

 14-year-old 0.33 0.000 1.39 1.20 1.62

Snack frequency (once or more per day) 0.21 0.001 1.24 1.09 1.40

Self-assessment of teeth (fair or poor) 0.55 0.000 1.73 1.52 1.97

Toothache in the previous 1 year (yes) 0.52 0.000 1.69 1.49 1.91

Dental visit (yes) 0.81 0.000 2.25 1.97 2.57

Table 3. Logistic regression analysis of the risk factors related to the prevalence of dental caries.

Nagelkerke R2=0.12; -2 Log likelihood=6012.902; B – regression coefficient; P – significant level; OR – odds ratios; CI – confidence 
interval.
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period have a considerably greater susceptibility to dental car-
ies. Therefore, the importance of focusing on preventive mea-
sures in the first critical years after tooth eruption should be 
emphasized.

Dental injury rate in Zhejiang students was 3.4%, with a self-
reported rate of 15.5% with dental injury experience. Although 
the prevalence is quite low compared with reports from 
Brazil [26] or Taiwan [27], the consequences of dental inju-
ry could be very severe, potentially causing an economic bur-
den of treatment, and affecting the students’ mental health 
and quality of life [28].

Despite the risk factors, such as female sex, older age, and 
snacks consumption once or more per day, the logistic re-
gression analysis showed that fair or poor self-assessment 
of dental health, experience of toothache, and dental visits 
were the most important risk factors related to dental car-
ies, with ORs of 1.73, 1.69, and 2.25, respectively. Toothache 
was the most common reason for a visit to the dentist [29]. 
Children who visited a dentist more often had more frequent 
toothache and caries experience and a higher DT score [30]. 
Patients in China used to visit a doctor through a treatment-
oriented model rather than a prevention-oriented model, and 
with the aim of obtaining information concerning health life-
style or oral habits from doctors, that may explain why stu-
dents who brush their teeth twice or more daily had a higher 
prevalence of dental caries and DMFT scores.

Dental caries in children appears to be most prevalent in me-
dium- and high-income developing nations. Although more ur-
banization is taking place and cariogenic foods are much more 
available in those newly developed nations, the correspond-
ing improvement in providing dental services does not keep 
pace [31], but at present this is not the case in Zhejiang prov-
ince. Great effort in preventive oral health measures should 
be ready to face a predictable further increase of dental caries 
due to continuing social and economic development.

Primary prevention is the first line to prevent caries before it oc-
curs. Brushing teeth twice daily with the use of fluoride tooth-
paste at concentrations of 1000 ppm and above is recommend-
ed for children and adolescents [32]. In our study, only 41% of 
students brushed their teeth twice daily, and 91.9% of partic-
ipants had no idea whether the toothpaste they use contain 
fluoride or not. Limiting sugars to 5% of energy intake is ben-
eficial to minimize the risk of dental caries [33]. The change 
in oral hygiene behavior and diet represents the strategy to 
modify or eliminate the causes of dental caries.

Using sealants and fluoride is another strategy to increase 
tooth resistance to caries [34]. In 2010, a pit and fissure seal-
ing program was promoted as a public oral health service in 
schools of Hangzhou (capital city of Zhejiang), and in 2013 the 
program was extended to all Zhejiang regions. The program 
aimed to involve more than 80% of students, and the current 
pit and fissure sealing rate was 23.1% among urban students 
and 6.2% among rural students. Fluoridated water, salt, and 
milk were proved to be successful in public prevention. Fluoride 
gels, varnishes, restorative materials, and mouth rinses used 
by dental professionals were also effective as prevention [35].

The school-based approach to oral health data collection con-
tributed to the high response rate obtained in this study. Strict 
training and calibration of the examiners and the standard of 
reliability set by the WHO make the results more comparable 
for future studies. However, the residence location identified 
by the Chinese census system caused proportional disparity 
between urban and rural students. In the self-reporting section, 
potential information bias such as under- or over-estimation 
of unhealthy habits and healthy habits may influence the re-
sults to some extent. Moreover, recall bias, especially in regards 
to dietary and dental experience, must be considered as well.

Conclusions

Our study demonstrated that dental caries level in 12- to 
14-year-old students in Zhejiang was low, but has a tendency 
to increase compared with the previous oral surveys. Female 
students had a higher level of dental caries than male students. 
Dental caries prevalence annual increase was 3% with increas-
ing age and DMFT 0.15 from 12- to 14-year-olds. Female sex, 
older age, increasing sugar intake, poor self-assessment of 
tooth health, bad dental experience, and living in a rural area 
with deficient oral care were factors that greatly increased 
dental caries risks.
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